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Abstract: EIT, in the context of false positives in 
mammography is considered where repeated negative 
results of biopsies can lead patients to avoid future 
mammograms. Our approach is to consider the conditional 
probabilities associated with use of EIT in conjunction to 
mammography, not for increasing the overall rate of 
detection of breast cancer, but for maintaining the best 
possible rate of cancer detection with fewer biopsies. 
 
Introduction 
Although EIT is a notoriously ill-conditioned problem, it 
has distinct advantages over other imaging modalities and 
it has made a place for itself in several multimodal 
medical imaging contexts. For example, forced lung 
ventilation in respiratory medicine where continuous 
monitoring of lung volume can be achieved for “lung 
protective ventilation strategy”, without resorting to 
repeated x-ray exposure[1]. Another context is cancer 
imaging where knowledge of the conductivity of tissue 
can help discard false positives. However, in the 
application of EIT to cancer imaging, the ill-conditioning 
of EIT and coregistration of data from different imaging 
modalities becomes a critical issue. Coregistration is 
particularly difficult to achieve in the context of 
mammography. By focusing on three dimensional reality 
of mammography, the eigenfunctions of the Dirichlet to 
Neumann(D-N), map as a means to deal with both ill 
conditioning and coregistration, the present work offers a 
means to reduce the number of false positives that require 
a follow-up biopsy. The drawback of the proposed work is 
that it requires a more personalized approach, and 
considerably more preparation on the part of the patient. 
Thus, it only makes sense for those with a history of false 
positives being discovered by means of a biopsy. This 
classic example of a “false positive paradox”[2] can deter 
people from having follow-up mammograms.  
 
1 Methods 
Key aspects to the proposed approach are: 
1) Dealing with the underlying ill-conditioning in a 
manner that reflects the 3D reality of the 
problem. Specifically, despite the fact that EIT 
requires vastly more data as one goes up in 
dimension, one also has to take advantage of the 
fact that the conditioning of EIT also gets better 
as dimension increases[3]. This is 
counterintuitive to many in the field who feel it is 
necessary to first demonstrate EIT in lower-
dimensional contexts which require less data. 
2) The conditioning of EIT can also be improved 
dramatically by reformulating EIT in terms of 
“Euclidean Dirac operators” and not in terms of 
the Laplace operator[4]. This aspect is best 
understood in terms of a “generalized Calderon 
problem” for self-adjoint elliptic operators. The 
underlying principles and the spectral theory of 
their associated “D-N” maps will be sketched in 
the extended paper. 
3) Exploitation of generic properties of the 
eigenfunctions of the D-N map as a means to a 
personalized electrode configuration for 
coregistration of EIT data. 
4) Articulating, the improvement in the conditioning 
and data acquisition in the context of a Bayesian 
framework where the conditional probabilities 
associated with avoiding a biopsy depends on the 
amount of coregistered data acquired. 
2 Conclusions 
This paper to considers the conditional probabilities 
associated with use of EIT in conjunction to 
mammography, not for increasing the overall rate of 
detection of breast cancer, but for maintaining the best 
possible rate of cancer detection with increased patient 
engagement and fewer biopsies. The underlying Bayesian 
model takes into account the dependence of the 
conditioning of the EIT problem as a function of 
dimension, and other aspects which affect conditioning. 
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